Depletion of gamma-glutamylcyclotransferase inhibits cancer cell growth by activating the AMPK-FOXO3a-p21 axis.
Inhibition of gamma-glutamylcyclotransferase (GGCT), which is highly expressed in various cancer tissues, exerts anticancer effects both in vitro and in vivo. Previous studies have shown that depletion of GGCT blocks the growth of MCF7 breast cancer cells via upregulation of the cyclin-dependent kinase inhibitor p21WAF1/CIP1 (p21); in addition, induction of autophagy plays a role in the upregulation of p21 upon GGCT knockdown. However, the mechanisms underlying induction of p21 in cancer cells are not fully understood. Here, we show that GGCT knockdown in PC3 human prostate cancer and A172 glioblastoma cells upregulates the mRNA and nuclear protein levels of Forkhead box O transcription factor 3a (FOXO3a), a transcriptional factor involved in tumor suppression. Simultaneous knockdown of FOXO3a and GGCT in PC3 and A172 cells attenuated upregulation of p21, followed by growth inhibition and cell death. Furthermore, simultaneous knockdown of GGCT and AMP-activated protein kinase (AMPK) α, a metabolic stress sensor, in PC3 and A172 cells led to marked attenuation of cellular responses induced by GGCT knockdown, including an increase in FOXO3a phosphorylation at Ser413, upregulation of p21, growth inhibition, and cell death. These results indicate that the AMPK-FOXO3a-p21 axis plays an important role in inhibition of cancer cell growth by depletion of GGCT.